The hypothesis is investigated that the observed exponential decrease of the elastic large-angle high-energy proton-proton cross section is a consequence of soft-meson emission in strong interactions at very high energies. This interpretation is suggested by the observation of leading particles and low c.m. energies of the secondary mesons in cosmic-ray collisions. Neglecting the recoil of the soft mesons implies the factorization of the cross section into a potential part and an infrared part which is given by Poisson's distribution law. These properties alone provide a number of interesting experimental predictions. Adding the assumption of asymptotic dilatation invariance determines the energy dependence of the potential cross section and yields new results: The magnetic form factor G~(t}of the nucleon becomes a simple function of the multiplicity of soft mesons produced in quasi-elastic electron-nucleon scattering. If this relation can be con6rmed experimentally, it will provide a new method of measuring electromagnetic form factors at very high energies.
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R. Serber, Rev. Mod. Phys. 36, 649 (1964 In strong interactions such an infrared interpretation is suggested by the following observations in cosmic-ray experiments": Most of the nucleon-nucleon reactions are quasi-elastic, i.e. the two incoming nucleons emerge from their collision with a relatively small energy loss (30-40%%uo) over a long range of energies (20-10' GeV in the laboratory). The generally soft secondaries are mostly pions (about 80%%uo) and the ratio between pions and kaons is almost independent of the energy of the primaries. Since the pions form the long-range part of the nucleon field these observations fit well into the infrared picture.
The idea of interpreting the meson production in strong interactions in analogy to the bremsstrahlung in electromagnetic interactions is, of course, not new. Heisenberg" seems to be the first one who discussed this possibility shortly after the famous paper" of Bloch and Nordsieck on the infrared divergencies in electrodynamics.
Later Lewis The assumptions, discussed in this paper, do not provide any interesting information about the angular distribution of the secondaries. From our qualitative picture of the infrared mechanism we expect a strong correlation between the direction of the soft secondaries and those of the primary particles. Such correlations seem to exist experimentally, for instance in the approximate equality of the almost constant average transverse momentum of primaries and secondaries and in other anisotropies. """ We shall not discuss these features in this paper.
II. THE GENERAL CASE
According to our previous discussion the cross section do. " for the high-energy quasi-elastic scattering of two primary particles with c.m. energies E and accompanied by the emission of n secondary rnesons is given by the expression (1) where 8 is the c.m. scattering angle of the primary particles and te (E,8) =e e'z, e)[n(E,8)7"/rt (2) the Poisson probability for the emission of n soft mesons. n(E,8) is the average number of the secondaries.
Since it depends not only on the energy E of the primary particles but also on their scattering angle 8, we shall call it the differential multi ptieity
The factorization (1) The above discussions show that the differential multiplicity is the most interesting physical quantity in our approach and its experimental determination is of considerable interest.
%'e have also seen that the hypothesis of a kind of infrared mechanism in high-momentum-transfer reactions which involve strongly interacting particles can be tested without any assumption about the potential cross section 0, which is supposed to describe the short- 
III. ELECTROMAGNETIC FORM FACTORS FOR LARGE MOMENTUM TRAl%SFER
Under the assumption of one-photon-exchange the theoretical differential cross section for electron-proton go Equation (9) Rev. 141, 1267 Rev. 141, (1966 . n"(t) = -1nG~'(t) . (6) Since the meson fields of the proton and the neutron are almost the same, we expect the differential multiplicities n"and n" to be almost equal for equal f. Ex- (5) implies an exponential decrease of G~with increasing energy. This was already suggested by Wu and Yang" on the basis of slightly different statistical arguments. Since this increase of the multiplicity seem to persist up to the highest cosmic-ray energies, it indicates that GM goes to zero for -3~~. This behavior has been anticipated theoretically. "
The same arguments as above can be applied to the magnetic form factor G~"(t) of the neutron. We obtain
IV. HIGH-ENERGY LARGE-ANGLE PROTON-PROTON SCATTERING
Orear 6tted the experimental data for elastic largeangle proton-proton scattering up to 30-GeV accelerator energies by the expression oo(E)8) = AE 'e. - (7) where p is the c.rn. momentum of the protons, @=6(GeV/c) ' and 3 =1. 5X10'(GeV)'mb/sr. We see that this expression indeed has the form suggested by Eqs. (1), (2) and (4), and one is tempted to put n(E,8) =6P sin8.
Equation (8) implies that the differential multiplicity has its maximum for 8=~m. , if p is given. This one would expect, for the elastic proton-proton cross section, averaged over spins, has to be symmetric with respect to the angle 8=~n. (1956) j; R. P. Feynman and M. Gell-Mann, Phys. Rev. 109, 193 (1958) ; Nicola Cabibbo, Phys. Rev. Letters 10, 531 (1963) . this it follows that n"(t) = n"(t)+0.17.
Thus the di8erence is indeed very small. Equation (6) E,8) . (9) Fowler and Perkins give" for the multiplicity of charged secondaries a formula which reads in the c.m. system: (1), then the supposedly small infrared factor might be large enough to obscure the Regge-behavior, in agreement with many experiments. For the time being this is a mere speculation, extrapolated from the large-angle properties discussed above. But since the soft-meson emission is a purely relativistic eRect, which does not occur in potential scattering, from which the Regge behavior has been inferred, this speculation might not be completely unreasonable.
